Construction of the vertex functions is the beginning of Symanzik's program of structure analysis for Green's functions [9] ; he proposed construction of n-particle irreducible parts. See also [77] . Related to Symanzik's proposed analysis of Green's functions, is our analysis of the n-particle structure of the energy spectrum [3] . Consider [2] and to Jona-Lasinio in quantum field theory [7] . We follow work of Symanzik [IO] . Our contribution is to obtain bounds on Z {J }, G {J } and G{2' which permit the analysis to be carried out rigorously.
We also obtain bounds on the vertex functions r~B The n-dependence of these bounds ensures convergence of the expansion of G {J } ( it follows that (i) ~ (n). We assume (ii) , and let
The function is convex (Proposition 1. 1.4) and has derivative 0 at a = 0, by (n). Since convexity implies /' is monotone, /' ~ 0 for oc &#x3E; 0 and /' ~ 0 for a 0. Since M is arbitrary, J is a minimum, implying (i).
A direct proof of the existence and uniqueness of a minimizing J in ( 1. We bound ~ ~ !~ ( ~ using estimates from the cluster expansion [3] . Locally, K(x, y) is L2 and hence L1. It follows that ~(x) is locally L1. As a consequence of the spectral condition and the mass gap for the relativistic weak coupling &#x26;(cJ»2 model with real coupling constants [3] , ~(x) is analytic for x "# 0 and for I x I bounded away from zero, Thus ~(x) is L1 and It follows by (2.5) [4] , and , so with the above " modifications the proof is that of [4] . 
